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20...SIGNAL PROCESSING CIRCUIT 



(57) Abstract: The processing speed of 
determining the two-dimensional position of 
a point on which light falls is increased, and 
the structure is simplified. In a photosensitive 
region (10), pixels (Umn) are arranged 
two-dimensionally. Each pixel (Umn) is 
composed of photosensitive portions (12mn, 
13mm) which are arranged adjacent to each 
other in the same plane and output currents 
corresponding to the intensities of light. 
In a first direction of the two-dimensional 
arrangement, the photosensitive portions 
(12mn) are electrically interconnected. In the 
second direction, the photosensitive portions 
(13mn) are electrically interconnected. Thus 
photosensitive portion groups are constituted. 
Integrating circuits for converting the current 
outputs from the photosensitive portion 
groups into voltage outputs and A/D converter 
circuits for converting the voltage outputs 
into digital outputs in adequate ranges are 
provided. The luminance profiles in the 
respective directions are determined. 
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SZ, TZ, UG, ZM, ZW). 0.-3i^7 (AM, AZ, BY, KG. 
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(57) mm-. 

^nmt-r^o mm (i im.) 2^7um^i^titc%^j:i:>mi^ (i 

^mit^u^ ( 1 2 UN , 1 3 un) ^m — mf^icxm^mm-r ^ :z t 1 
mm (1 1 un) i^mm^tv^ 2 ^7ciaa«ji2:*5Jt i ©^^i^kiovnt 
^mm (1 im) (D-:^(oytmf$:^^^ a 2m) m±^mnmi^mm 

m 2 (D:^\^ico\,^x^mm (1 i™) (^>f{fe:3^o3fe^^£;^a5^ (1 3u 
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[0 0 0 3] mwf^mi] i^mw-o 1-1 6 7 7 6 

10 0 0 4] i.:^-Lf^i>t^^ ±m\^ti'^m<D^miz^\^xn. nhfirz.mm 

oTb*5o mmy"-^ ^mm^^v i-w^L.tcmimM.itOim^ff^x 2 

[0 0 0 5] :^mmi^±m(Dmcm^xfj:^tLt:i^(Dx. ^(D^m±. 2^^^ 

[0 0 0 6] Jix£Lfcg6<j^ig^-t-sfc4e>. ^mm{cm?>ytmmmmn. 
mim^^mmmmit. mm:d^2^jum^ii^titzy6mjit:^mm^^-r^yti^mmm 

-mp^^cxmrn LTia^^s - ^ 1 mmtm^^n. 2 ^jummj.c^if^m 1 
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c 0 0 0 7 1 ^^mi^m^yt^mmmxi^. i -D<DmmizAM i^tcyti^mm 
^tL^mi&3iLx#5^^^5^tg^,^s„ ^^^^^ immK^w^<D^mi^.u^^ 

20 -r§^,Jr;dS-e#:5o 

[0 0 0 8] ^|g|g^^:*5V^Tft. 1 o(^ft#-^SIlI8S{cj; , ^ 1 

^^^nm^^^T^^x^tm2<D:),mxconm^n^T^^^tt^^^^f,^^^ 



2 



wo 2004/083774 



PCT/JP2004/001415 



m<Dmit&i,cft^ crcm(7)mm^mti-t^ cDsmi^^, cds mj^t^^fi^; vxm 

m^^ti^Mmi^miP:: t t^m^^ sy^xf^^o^^wurvNTt^. cDsm 
[0011] *:i§p^tz:^^§^^ttji^g(i, ^^j^mm^^^:^%i^mmm:x^ 
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[0013] %f:L^ :^^m\^^\,^X\^. K^^^ff-^^SInlSgfc i , ^ 1 c^;^ 

ti^o mi ^mm^^m:^- e. <Dmmmt} ^^at-s tc^^cDmrn tm2 ^^jj&sp^ 

[0014] * fc. ±Mm^^mm^\-±. m i ^mi^^u^mt- ^ <ommmt! ^ 
m 2 (D^m-m^m^m m2%mj^^n^mt-h(Dm,mmtt^m i (D^^\zm 
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mit^^'^m:d- h (ommmti ^mmmti Kmm\^x. mB^m^mti-r^m'^mm t . 

hir. timmm-^<x-hAyT>m^<D^m^mibmM^%>(Dtf£^„ t.<Di^^^ 

10 0 16 1 m 1 fi, ^^*fe?^sjc-^53fc^wige^^-r«j,'i:«^igiT'fe^„ 
[0 0 18] nisfi. iii2<^i I i-i I imz.^^fz.mmmx^^^ 

[0 0 19] *^*^^^J^^S3fe1ttil^Kt^^StL-53fe^i;S;^:^(;D- 
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[00 2 0] m 5 fi. :^mmMmKm^^mmmm\c^-^ti^ytmit^mm(D~ 

[0 0 2 1] men. ^mmj^wjm^^^mmm\^^^ti^ytmj;^^mm<D- 

[0 0 2 2] m7n. ^mmMmim^^mmmmi^^-^n?>ytmmmm(D~ 

[00 2 3] msit. ^m-mmmim^tftmmmmi:i^^n^ytmjtsmm(D- 

[0024] m9n. ^mmmmi^m^t/t^mmmi^^^fi^m^^mmm^ 

[0 0 2 5] miofi, it-^^mm^<7:)W}ip^mm-r^rci^(D^^ ^ly^'f'^ 

[0 0 2 6] miii-i. ^mmmmim^^mmmmiz.^^ti^m^-iiiiimmm 

[0 0 2 7] m 1 2 in-^{^mm^(D^Mmic^^^^m^mm(Dm^mx 

[0028] gii m-^^mmm(Dm^mi^^-!kti^ciDsmm(Dmmm 
xh?>o 

[0 0 2 9] 0 1 4 m-^nikmmmcDmmmiic-^^ti^^i^^^uTi^ k^- 

[0030] 121 1 5 ji, it'^i^mmm(omjf^miz^^iz^m±m^mm^<D\si 

[0 0 3 1] igi 1 6 im-^i^mm^(Dmmm\:i^-^ii?>AXDmmmm(Dm 

[0 0 3 2] mi7n. ^M^^mim^ytmmmm(Dmmm^7jk'tm^mm 
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25 



[0 0 3 3] ^^mcommmmizm^ytmmmmic^i^^xmm^mm vxmm 

[0 0 3 43 min. '^^^^mzm?>^^mmm^7jk'rmitm^mxh^o 
10 m-^mimmm 20 1 LTv^s„ 

[0 0 3 5] ^mit^mm. 1 0 f^, 1 1 ^ idSMfrN^JJC 2 ^tcIH^J $ ttTV> 

[0 0 3 6] 2^i^^mmc^if^mi(D:^r^izm^}^titcmwc<Dmmi i,,- 
1 iiN, 1 in-i • • 1 i„i~i i^iz:^tz.<,x. mm^mmi i„„^« 

^-t- 2^. 1 3^ay ^ it>-^(oytmm^^ 1 2^m± (fci: 
2^7ciB?!l^^:*5^t50 2©;^^^iJ^^:gB^J$tLfc^m<^]ii^l l„, n _ 

1 1-2. • • 1 i,H~i i™J-*5;/toT. ^^^mmi i^^m^^^mm(Dyt 
mit^^^i 3a~i-3Mi) ^^js.\,^i,cm.^mcmm^tix\r^^„ 

[0 0 3 7] --T% |g|2^OT3^^:«^v^T. 3fe^^S:^^ 1 0 o#^fcov^ 
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[0 0 3 8] ytmit^mm loix pm. imi mmm) co^mm^ ^ fs: ^^^mi^ 
mi^m^ t . ^m^mi^mm(Dmm ^ titc p mcommi^mm t ^-^ A.xm 

3J tn. m2:d^h^:d-^Xt>ic. ^l(D:&M^hM.X^,. ^2 (D:^i^7b>h^ 

xh^s.icmm^tix\,^^^ticf£^. ^fc.mm^i (y6mmu^i2j t 
m.m4.2 {^m^^^^izj 'mi<D:^\^tm2<D-:^i^tK^mrr^ (tc 
i:x.f£. 4 s^izx^^-r^) m3(D:J7m-^>^^x%. mc<mi(D:^ftitm2<D 

@fia?!l $ tbX V ^ 5 r 5 „ 
[0 0 3 9] ^^mi^^m4:0 tmi^4 1, 4 2<D±Kitmimmm4: 3^^^^ 

:i>^-^(Dmm4 nzm^m^mm^fix\,^?>„ ^tc. mimmm4 3iz.^^^fi 
f:i=i:y^^ h:^-/u:^^vxmm4 5:dm:^(Dmi^4 2izm^&^ic^m^^x\,^ 

So 

[0 0 4 0] mimmm4 3<o±izitm2mmm4 6 7!>m^^i^^ ^<om2m 
mm4 6izm^^fhfz.=i>'^^ h:^^-^u^^\^xm2mm4 7t^m,m4 5\zmm. 

6<^{^:^^$ttTV^<5„ ^;h.tr<J;!9, m:^(Dmm4 2n. Mm4 5^^VX^2m 
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04 7 {cmnm^mm^fi?> :i ti^f^^. 

[0 04 1] m2mmm4 6(D±izii^mm4 8im^^tix\^^:5„ mimm 
@4 3. m2mmm4:6&xj^^mm4 8i-i. s i o^xj^s i N«.e>/ct-5„ mi 
ia04 4, mM4 5S:o?m2iaa4 Aim(Di^my!)-hf£^. 

[0042] miia044fi. i.„Jcfcjt5-:;&-<55^^4 i^^io 

^<^®01 1,,~1 1 i^^^i 1^. . . ., 1 l^iZ^ft^X-^CD 

ytmit^n^i 2^m± (tit:tt£. -:^<D^mm^^i 2,,~i 2j ^tm,um^ 
mm^tix. y^mmmmioizis\,^xmi(D^i^ic-g:<mx^^y6m}t^^mmm.^ 

[0 0 4 3] m2iaa4 7fi. ^mmi i^i^^iir^m:^(Dmm4.2^m2(D 
:^m-t^tcoxm.^^icmm'r^-^(Dx;^ox. mmi i..m^m2<D:fyi^izm 
tJ^T^fte>nTv^s„ :i(Dx^iz^ ^mmii„„iz:mf?>m^cDmi^4 2:^m2 
mm4 7xmmir^^ti:ixv). 2;k7nmmiz^n^m2(D^^icm^i^tirm 
mcommi i„~i i i,,~i i^, . . i i^^^i i^izt>fc^xm^(D 
ytmjt^^^i 3^m± (r^tK.i-£. m.:^(D^mj:^^^^i 3„~i 3„,) yitm,n&^iz 
mm^tix. ytmit^fMmi 0Kis\,^xm2a:):&^icM<Mx:^^^mjt^mmm^ 

[0044] sfc. ^mjt^mmi o\cis\,^xn. ±^Ltz:mi<D^\^K^<M 

[004 5] mm^i. 4 2(Dmm^. m2iZ7iki^Mzw^^mm(Dh(Dicm 

fen-r. iii4~ig8fc^$nsj:5ij:. m(Dm^xh^xi,^\,\ 

[0 04 6] m 4 $ i^fc^ 2 mmm^mi$:mm (^mit^n^^) it. tftAM 
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CO 04 7] m5\^7T^-^M:::^2mmM^mw.mm {^mjiL^^u^) mE.n 
'^^'^^^^f^~:i^omM4iii%^i(D^^\zmm\.xmm.^tix\^:b. iia,-^(om 

[0048] 0 6 tc.i^ $ tbfcm 2 mmm^MW-mm i^m^^^^-) i 

fcfet) 400^^4 1 a, 4 1b, 4 2 a, 4 2 b ^, . 

*KSr^i l-T.^lSaii4 4fe5V^{im2ifi|i4 7f^TS^e^tr^gg$tLTVNS„ 

^^4 1 2^) i:M^4 2 («j^;$p^-i3J tn., ^xco-)5^^ 

2J i:M^4 2 (^^j;5:|f|J:$>i 3J tfi, m3o:*^I^a^am4(5D;^^^Pt^*5v^T 

[0 04 91 El 7 JC.i^ $ tLfcm 2 (^^/S§Pi» (i. 2 0(^) 

«^^OM^4 1, 4 2;6S:j3SVMii;^^5 j;5j-^^$^XVNSo 
[0 0 5 0] |g| 8 ^ tL^m 2 ^mM^^^M^ ^ Alt 
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i-So last*. 'ft-^^aiII5^^:^i-iSlil&;Pjqfeg|-e$,5„ 

10 0 5 2] m^mmmm 2 o (i:. 1 0 ^zxm \.tz.%(Dm 2 <d^^ 

10 0 5 3] m^m^mm^2on. m9\z7f:^fi^^^i^^ y^^^y^m^^l 

^ ^ ^ ^^^^ ^ 2 2 ^ . a^^lHiss 2 3 ^ UT v^ <y 2 1 fi. 

m2(D^itncm^i^nrcmm(Dmmi i,~i i„,, 1 i,,~i 1^, . . ., 11 
xN-i ^mm\c^^.-xmnmc^m^tifzim:^co^m):^^^^i 3^m m^(Dm2 
mmm^^mi^mm4 2^^^f^v)^ m2<D^f^ic^<Mn^Nno,y6mjt^^) tiz 
Mmi.x^ii-^tix\.^^. ^>-^hui:^:^^2 2n. mi(D^i^icmm^titcmm 
(ommi ia~i ixN. 1 1^,-1 13„, . . 1 i„^~i ^^wfc*5v^-rm^6^^c 
^m^tif^-:^(D^mit^^^ 1 2^ mi»^(Dmmm:f3^m 2 cD:^i^izm'^m^m 
u ^2(D:^micm^i^tirm^<Dmmi i„,. 1 i^^^i 1^, . . 
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[0 0 5 4] ^4 >yf'm^2 lit. h 2 2/&^btU;^$n§m-§-s 

h i f t (m), shift (M+n) j,^i:^mm^tixm^mchth^o 

i^mc^:Ltiz.x^ . mi<D:^mi^mm^titimm(Dmmi ia~i 

m2(D^\^nzmm^fhfmm(Dmm i iu~i i„i, i 
i„2, • • 1 ii„~i im^i^i^^^xm^m!:.mm^tircm:^(D^mj^^^i s 
„mi^wm^tif:immmmi:ti:ox. m2mm4. trij:^^ y'^m^2 

[0 0 5 5] m^m^2 3it. T^^-:f2 4t. mmm'f-2 5t. ^^^^m^ 

1 i2i~i • . . , 1 i„i~i itBiW^^^^xmum^^m^tLf:!—:^ 
(D^mj^sU^i 2,,mt>^f:>(Dmmm:fj. rxj^. m2(D:^m^mm^tir:imwc(Dm 
mi iu~i im. 1 ii2~i 1m2, • • • , 1 ii„~i im^i^^^^xmnm^i^m 

fi.r^yy2 4(Dmt!i^'?-iz.m:^(Dm'i'7!)^mm^thx\,^^o:^-f yf-m^2 e f*. 

[0 0 5 6] aii-lHjm 2 3 fi, ;^-f 5/f^«^2 6;e»S FONJ ^imX^^t^JiZ 
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26:d^ roFFj ^mx^h^t^izn^ f^i<D:^i^Km^ii^tircmw^<Dmmi i 

(Dytmjt^^^i ^^m^ti^^tLf)>hA:h^^izAtiLtcm^^mAm^2 5\zw 
[005 7] ^v^T. m 1 o ^^:«<5v^T^ m-^^mmi^ 2 0 (Dmm^-Di^^xm 

-So 

[0 0 5 8] ^^o^c:*5V^T. mmmm^^Z^-^ hui^:^^ 2 2i:i:;^^- hm 

MJt^l^fz.y-</U:^m^^'t^m-^ s h i f t (m), shift (M+n) ^m^iu 
;0^;ixSc^^:7 M^v^^ijr 2 2;d>b^iS:-r5^.f y'^m^2 1 s h i f t (m), 
shift (M+n) ^^-f 5/^m^2 i:0S)iig^P3C^ ^^£;i--5 

x^^. hft^ roFFj ^m(Dmm. n}t^^^-:f5(D%mm^ 
[0 0 6 0] z.(o^o\^. m^iam.m^2Qt^h\^, f^-i<o:)^\^\z.mm^Mz. 
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rati ^1 

c 0 0 6 1 J sK±(Dx 0 :¥.mmm(o%i^];d,-mm. 1 \z.i^\^^x\i, 1 ^(om 

B2 0:fe-r^{e:iB^J$tt;fe::^^0iir^l i^^, 1 1 1 1„2. • • • , n 

)6^6>tfci;^$tLy5:m?Ji£f*m2<7);^r&]j3:5lie>:h.-5^:i:5i)-e,, ^ 1 (TD^fpjT-c^j^^Trn 

mtf^^. :z(Di^M. immimwc<Dytm}t^u^i2^, i s^^m^-r^t^^^^ 
^^xmmi'mm^x.AHi.r:i^(D2d^ytimt:mm\z.mm-r^:itii,t-c^:5„ 
[00 6 2] ^fc. ^mmmm(Dy6^mmm i ^c*5v^T. ^^mit^^^ i 2„, 

2^mM^^#:^:^4 1 , 4 2n.^AH:^m-hM.xm=nr^v^^^{.x^^ . 
iS^^i>i2^, I 3^^imm^i^mmir^mi^. ^ytmjt^m^i 2 ,13 cm 
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[0 0 6 3] ^mmmm<D^^mmm 1 izm^x. m2mmm^^mi^m 

ran ' mn 

4 1, 4 2) <i:;dSt?#So 
[00 64] 1 ^^:*3V^T. m 2 ^mM^^#:^ 

iife4i, 42{i, ytxH:^m:^>h^x4njf^&.±(D^mm^^Lx^y)^ im 
^, 13^ (B2^mM^^fls:M^4 1, 4 2) ^immiHKmm-f-^mi^. #3fc 
^^&§i3^ 1 2^, 1 3„„ <7)®ajc>^i-§ :Lttf£^, mi^Lmmmc ^ 
^umi.xi^^\,\ 

3^|^^^:jov^T. 2„„, 1 3^i¥(^cf,.5^5,v^^^;;^-^;53^. 

ig^&$Pi5>l 2^, 1 3^:d5^^-t-^ri:i:f^^), m^&^\^±-r^^ tt^X^ 

[0 0 6 6] ^fc. m2^mM¥^^^^^4 1. 4 2f4. ^X$l^^m-h%X 
^^=;^7J.^^^^:iaJIJ^;^^TV^5o iitbfcj;^). ^^03t^;;5:§p^ i 2^, 1 3^ 

2^mM^^^$:^iiK4 1, 4 2) ^immmz.wM't^m^. 1 2 

™. 1 3^<^®a;i5^ii>i-5<D^j:«9-js$5]$ij-rs- i;dST'#§„ ^t^^ m^^m 
n^mm<. m^mmm^mw-mm^i, 42 (5t:^^&$p^i2 , 1 3 ) *- 

[0 0 6 7] ^/c. ;^^^»l^(?5^^t^aggl^^::lov^T^l. mimm4:4^K 
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4 7\z.xv)^m}^^u':^i 2^, 1 3^ (m2mmm^m^mi^4 1,42) ^(d^ 
[006 8] ^fc. ^mmmm<D^mmmm 1 ^^:*5v^T{i. 1 -Dcom^-mmm 

[0 0 6 9] ^it^ ^mmmm(Dyti^mmmiizm^xi±. -y^ v \-x^y^^2 
4^i^tm2 (D:^^^x(Dmm-:^n -^r^^ut ^m^^xmBfrnmi^x^^^s, ^ t f>tx 
[0070] mil ^^:«^v^T. ft-^^amsgcD^j^Mo^^^tcovNT 

[0 0 7 1] m-^AOiSlHlJ^ 1 0 o f;i. miHC7f:^ti^J:^iz. ^^Hlj^ll 
0^. CDS|lI8§l20i:. i^i-r/l.T>' K^^/i. KI1IS§ (SXT. S/HIUSSi: 

^m^l 6 0 A/D^J^mi^l 7 0 ,i:Sr^UTV^5o 

[00 7 2] m^mm 1 1 o ^ 1 (D:^mz.mm^tif^mw^<D 1 1 a~ 1 1 x„. 

1 i2i~i i2», • ■ • , 1 i„i~i immic^\^^xmM.mcmm^fifc-:^(Dytm 
!it:^^^i2^m (-^(Dm2mmm^^mi^mm4i7!)^^fj:V)^ mi<D^f^izM<, 
mv^^Mm<Dytmjt^^). i^t>% m2(D^m^mm^titcmm(Dmmi i„~i 1 
„x, 1 i„2, • . . , 1 i^miz:3s\,^xmnmz^m^thtzm^(D 
^^^&^^M3„„w atii;br(^m2^mM^^^^^4 2;5^e,7^.e^. m2o^itotc 
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^ S Wi M^m jf§ (El^i^r-r) :^^bmti^^^ Reset ft^J^«-^V >T|i gg-f S „ 
[0 0 7 3] CDSHIiiSl 2 0f*. a^^-IHi^l 1 O^dmbT^tt^tb. ^fi^C 

So CDsmsgi 2 0{±. Ell 3{c^$^§j;5iz:, A;^!^-^-^ ttj;^i^^i:0^1 

C,,\^mM^m^^^^t:i^(D:^^ y^^^tX^X^m^^. CDSEi^l 2 0 

fix ^ >f ^m^ sw,^t^m^x\^:bt^K\t. m^mmm^c^ ^knm \^x^m 
it-r^o ^-^ y'^m^sw^tm^:^-^ y^m^sw^,tm\:^x\^^b^\:L\^^ a 
^^^*^^^'^^mm^c,,^mxxtii.tz.mM^m';^m-Am^c,,\z.^m\^x. 

21 

[0 0 7 4] S/HIsIi^l 3 0«, CDS|H18§1 2 0(C^^S;UTiSftbn> ^ 
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